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crystals break rather than become detached. It also 
varies with physical conditions, as, for instance, the 
more or less polished condition of surfaces in contact. 
The total adhesion is evidently proportional to the 
extent of surfaces in contact: it will be so much the 
greater as (1) the volume of empty spaces due to excess 
of water employed in mixing is less ; (2) as each crystal 
for a given weight of matter presents a great extent of 
surface (the form of elongated prisms recognized in the 
crystallization of plaster and of all similar products is 
eminently favourable to the development of adhesion); 
(3) as the crystals are grouped so as to increase the 
volume of empty spaces and so as to diminish their number 
and isolate them one from the other. A structure like 
that of pumice is particularly favourable to strength. The 
nature of the solvent, temperature, and nuclei of crystal¬ 
lization, all serve to modify considerably the growth of 
crystals, and consequently to influence in a like degree 
the strength of the mortar. A study of barium silicate 
has led to the conclusion that its hydration may take 
place in a manner denoted by the following equations : — 

BaSi0 3 + 6H 2 0 = BaSi0 3 '6H 2 0 
Ba 2 Si0 4 + 15H2O = Ba 2 Si0 4 ■ 6H 2 0 + BaO ■ 9H a O 

Si0 2 + BaO • pH 2 0 = BaSiO s * 6H 2 0 + 3H 2 0. 

The setting of siliceous baryta cements is due to the 
production of the same hydrated silicate, BaSiO s ' 6H 2 0, in 
whatever manner it may be formed. 

Mortars and Hydraulic Cements. —Calcareous mortars 
are divided into two classes : air-dried mortars ; hydraulic 
mortars and cements. 

Air-dried mortar is made from quick-lime slaked with 
water and mixed with sand. As Vicat has shown, the 
first stage of its setting is caused by the desiccation of 
extremely fine particles of lime, and is identical with the 
hardening of clay. The sand acts as in the making 
of bricks—it prevents too much shrinkage by forming 
an incompressible base or body. A further degree of 
hardening is caused by the conversion of the lime into 
carbonate. 

The burning of limestone, unlike the dehydration of 
gypsum, is the result of the phenomenon of dissociation, 
as was proved by Debray. Various kinds of lime all 
become burnt at 850° C. 

Hydraulic Cements. —These are obtained by baking 
natural or artificial mixtures of lime and clay, containing 
from 21 to 27 per cent, of clay. 

They are divided into slow-setting and quick-setting 
cements. The former are baked at ,a much higher 
temperature than the latter. The setting of the former 
proceeds for some hours, and much facilitates their use. 

There appear to be three different anhydrous cal¬ 
cium silicates, of which one only, the tricalcic silicate, 
Si0 2 '3CaO, is attacked by water, and is capable of 
setting; there are three calcium aluminates, which all 
set very quickly after mixing with water; there are 
ferrites of lime, which slake and swell out like quick-lime, 
and numerous other compound silicates which are more 
or less unalterable by water. 

The only hydrated salts which can exist in presence of 
an excess of lime, and which are formed from the above, 
are:—• 

Silicate, Si0 2 • CaO 1 jH 2 0. 

Aluminate, A1 2 0 3 ‘ 4CaO * i2H s O. 

Ferrite, Fe 2 0 3 • 4CaO ' Aq. 


A microchemical study of anhydrous cements has 
shown that there are colourless crystals of a pseudo- 
cubic or hexagonal appearance. The intervals between 
these crystals are filled with coloured matter without 
crystalline character, which has been in a state of fusion. 
The crystals are formed by chemical precipitation in the 
midst of the brown fusible matter which afterwards solidi¬ 
fied on cooling. The composition of the crystals is that 
of a calcium silicate, and of the amorphous portion of 
silicates of alumina, iron, and lime ; the first compound 
alone is alterable by the action of water, and is that which 
plays so important a part in the setting and hardening of 
cements. 

Analyses of four different varieties of cement support the 
view that this substance is essentially a tricalcic silicate. 

There is no free lime in Portland cements of good 
quality, though there may be aluminates and ferrites. 

Drawings taken from microscopic thin sections serve 
to illustrate the appearance of hydraulic cement when 
anhydrous and when undergoing hydration. 

Lastly, the author deals with the causes of the destruc¬ 
tion of hydraulic mortars in the air, in fresh and in salt 
water. W. N. Hartley. 


ELEMENTARY MICROSCOPICAL 
EX AMINA TION. 

Elementary Microscopical Examination. By T. Charters 
White, M.R.C.S., late President of theQuekett Micro¬ 
scopical Club. 104 pp. (London: Roper and Drow ley.) 
HE author of this work tells us that he has 
aimed at leading “ the possessor of his first micro¬ 
scope into the smooth path of progress, by pointing out 
the simplest and most elementary methods of observa¬ 
tion, and, after so far clearing the way, leading him 
gradually to the higher branches of microscopical manipu¬ 
lation.” It must be admitted that he has succeeded in 
doing this. His modest little volume is both sound and 
original, and confirms the conviction that popular treatises, 
to be of good effect, must be produced by those who have 
themselves endured the drudgery of routine work and who 
have acquired their experience first hand. One sees 
throughout this work traces of a generation which is past, 
but as the book is not written for the schoolmen of 
to-day, criticism is, from their stand-point, disarmed. 

The little volume is, notwithstanding, one of consider¬ 
able merit. There may be cited, as bearing testimony to 
the care with which the author has selected his recipes, 
the incorporation of the glycerine-alcohol method of pre¬ 
paring delicate tissues, originally introduced by Stras- 
burger. As evidence of originality, we may cite the 
following: “ It (glycerine) needs discrimination in its 
use, as it cannot be employed for calcareous tissues as 
bone or shell, as they would become decalcified after 
being exposed to its influence for some time.” Hints 
such as these, which are the very salvation of the dilettante, 
can only be the outcome of prolonged practical experi¬ 
ence, and they testify most powerfully to the intrinsic 
merit of the work in which they appear. In dealing with 
photo-micrography the author describes an apparatus 
designed by himself. He is evidently an expert in this 
field, and in his device he has aimed at producing a 
machine which may be constructed by the worker at a 
minimum cost. A very worthy motive this, but experi- 
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ence can alone show how far he has succeeded. We 
should doubt the efficacy of his instrument ourselves, and 
we certainly cannot- indorse his belief that, “ however 
scrupulous the draughtsman may be, however unbiassed 
he intends to be, errors may creep in, and therefore 
photo-micrography .... comes in to insure complete 
veracity with a saving of labour.” 

Woodcuts are given of some few of the accessories 
enumerated. Chief among them is a very monotonous 
array of scalpels and probes, which form the frontispiece. 
Strange to say, the author makes not the least mention 
of most of those in his text, despite a reference in the 
index. It is clear, however, from the context, that they 
are to be regarded as aids to the study of insect anatomy : 
we have here a superfluity, for choice among the knives 
represented would be so embarrassing that, by the time the 
operator made up his mind, the subject itself would be 
far advanced towards decomposition. The introduction 
of curved scissors is no less to be deprecated. Apparatus 
and accessories have a fascination for most people, but 
the best work has always been done with the simplest 
tools. It must never be forgotten that it is the head 
at the one end, and not the mechanical aid at the other, 
which does the real work. 

We would take exception to the introduction of 
the words “mountain,” “semi-hard,” and one or two 
others which might be named. The statement that the 
mites are “ almost the smallest class of created beings ” 
falls very unhappily from a pure microscopist, while the 
definition given of the Foraminifera needs modification. 

We are pleased to note that the author has been mind¬ 
ful of the charms of the tow-net—perhaps the most im¬ 
portant instrument in the future of marine zoology. If 
Mr. White’s work be divested of its bugs’ heads, and 
other similar objects which are the mainstay of those for 
whom he writes, there remains a solid substratum which 
far excels in merit that of many more pretentious works 
on the subject. 


OUR BOOK SHELF. 

A Manual of the Geology of India. Part IV. Mineralogy. 

By F. R. Mallet. Published by order of the Indian 

Government. (London : Triibner and Co., 1887.) 

While the third volume of this work possessed a certain 
interest for the statesman and the capitalist, including as 
it did descriptions of the minerals of economic value, the 
present one will only claim the attention of scientific 
readers. It may be a matter of surprise that nearly all 
that is certainly known about the minerals of India should 
be capable of compression into less than two hundred 
pages. But, as the author points out, excavations for 
mining or other purposes have not, as a rule, been super¬ 
intended by men possessing the knowledge requisite to 
enable them to record facts of scientific importance; 
further, there is no demand for non-economic minerals, 
and consequently no mercenary incentive to collect 
specimens. 

In looking over the book we are at once struck with 
the meagre character of much of the information given. 
Numbers of questions occur which we should like to see 
settled, but which are unanswerable in the present 
state of our knowledge, or rather ignorance, of Indian 
mineralogy. But our author is certainly not to blame for 
this. He has made the most of the scanty materials at 
his command, and the result is a valuable contribution to 
mineralogical science, which will serve as a basis for 


a future work on the subject worthy of our Indian 
Empire. The classification adopted is that of Dana, 
as given in his “ System of Mineralogy.” 

In the collection of materials for the book which we 
hope will grow out of this, English residents and educated 
natives might do science much service. The study of 
mineralogy was extensively pursued in England until 
displaced by the more attractive subject of stratigraphy, 
but as India presents such a vast field there is no 
reason why the subject should not become popular 
again. Workers in this department will find Mr. Mallet’s 
book of the greatest service. 

Through the Yang-tse Gorges. By A. J. Little, F.R.G.S. 

(London: Sampson Low, 1888.) 

Mr. Little recently undertook a two months’ journey 
from Shanghai, the metropolis of the Chinese coast, to 
Chung-King, the commercial metropolis of Western China. 
The present volume consists of the journal kept during his 
travels, and an admirable journal it is, full of the results 
of careful and minute observation, and written in a fresh, 
lively, and entertaining style. Few travellers, with the 
exception of “ the ubiquitous missionary,” have ascended 
to the highest navigable point of the Yang-tse, the only 
road of intercommunication between the eastern and 
western districts of the Chinese Empire. Most readers, 
therefore, will find in this book much that is new to them 
about the Chinese people and their country. There 
are many vivid descriptions of the varied scenery 
through which Mr. Little passed, and his notes on 
industries, social customs, and popular religious ideas are 
invariably interesting and suggestive. Upon the whole, 
he has no very exalted opinion of the intellectual and 
moral qualities of the Chinese, and he is not disposed to 
believe that the empire, under the influence of Western 
ideas, is about to enter upon a new and momentous stage 
of political and social development. Everywhere he 
found the bureaucracy intensely conservative, and bitterly 
prejudiced against foreigners. They are willing enough 
to adopt superior mechanical appliances, so far as imple¬ 
ments of war are concerned ; but in all other matters they 
prefer to move along the old lines, which, having been 
good enough for their forefathers, must, they think, be 
good enough for themselves. 

Home Experiments in Science. By T. O’Conor Sloane, 
Ph.D. (London: Sampson Low, Marston, Searle, and 
Rivington, 1888.) 

The author of this work has produced a very readable 
and useful book for those who wish to employ their 
leisure hours in gaining knowledge and information about 
the elementary parts of the various branches of science. 
The volume consists of a collection of experiments that 
can be easily performed with home-made apparatus ; 
good detailed instruction as to the necessary mechanical 
operations is given, together with ninety-seven woodcuts 
of the experiments and the apparatus employed. The 
branches of science included in these experiments are 
mechanics, general and molecular physics ; the chapter 
on soap-bubbles contains some very interesting experi¬ 
ments about them ; and the concluding chapter consists of 
hints to those who are about to begin scientific lecturing. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he under¬ 
take to return, or to correspond with the writers of, 
rejected manuscripts intended for this or any other part 
(^Nature. No notice is taken of anonymous communi¬ 
cations .] 

Prof. Rosenbusch’s Work on Petrology. 

Of the great value of Prof. Rosenbusch’s work on petrology, 
so excellently reviewed by Dr. Hatch, to which your corre- 
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